used to study host plants (Torkamaneh et al., 2017; Fernandez-Mazuecos et al., 2017;  D e v i G a n e s h a n | P
MATERIALS AND METHODS
Sixteen rice cultivars were used in the pathotyping assays. Differential rice lines IRBLA-D e v i G a n e s h a n | P h y t o p a t h o l o g y 1 0
Association between SNPs (GBS) and disease scores (pathogenicity assay) data was D e v i G a n e s h a n | P observed in the unrooted neighbor joining tree was consistent with the PC analysis.
7 2
Description of isolates chosen for GWAS analysis 2 7 3
Representative isolates from different SSA countries were selected based on the 2 7 4 distinct clades they occupied based on phylogenetic analysis and the availability of 2 7 5
pathotyping data for GWAS analysis. A total of 78 isolates were used for the analysis,
which accounts to 49% of the complete dataset and 80% of SSA dataset. All of the
isolates from the clades 6, 7, 8 and "X" were used for GWAS, whereas for clades Other (OT); those present in non-coding genomic sequences, such as repeat regions, Table S1 -S6).
1 6
The highest number of SNPs associated with blast disease were observed in the 3 1 7
GWA analysis involving rice line IRBL3-CP4. This yielded 173 markers, out of which a 3 1 8 majority of the markers (n=71, 41%) were predicted to be hypothetical proteins, 3 1 9
uncharacterized ORFs whose structural genes exist but where corresponding 3 2 0 translation products are so far unidentified. Fifty two of the markers (30%) were 3 2 1 identified as predicted genes with known functions, and 11 genes (6.35%) reported in
markers (10.4%) showed no similarity to any sequence present in the NCBI Nucleotide
IRBLTA CP1, IRBLA-a, IRBL9-W and IRBL3 CP4 showed recurrence of 11
this region were utilized in the pathogenicity assays to study virulence (Table 3) since that study used relatively few isolates, in this study the sampling size was
increased to obtain a more holistic view of the population structure, augment the 4 1 4 statistical power, as well as obtain meaningful associations by conducting GWAS 4 1 5
analysis to identify novel virulence factors.
A GBS-SNP phylogeny of 160 isolates including 32 international isolates was 4 1 7
conducted highlighting the clustering of isolates into eight unique clades (Fig 1) .
1 8
Segregation of West African and East African isolates into specific clades was clearly 4 1 9
observed, which indicated the prevalence of higher variability and disease occurrence. to isolates from West African countries of Togo (7.7%), Mali (7.7%) and Ghana (7.7%).
3 2
The presence of admixture of isolates such as this, is indicative of global rice trade.
3 3
With the exception of one isolate from the East African country of Uganda, clade 3 4 3 4
predominantly consists of isolates from the West African countries of Nigeria, Burkina analysis (Fig 1B and C) . 
5 4
The rice cultivar panel used in this study includes a diverse panel of rice lines 4 5 5 (Table 3) for observed p-values were utilized to maximize number of markers associated with 4 7 0 disease in each study (Fig 2) . We obtained a significant number of markers (n=528) 4 7 1 from the six studies (Fig 3) , whose location on the genome was identified and NCBI
7 2
BLASTn analysis confirmed the homology of sequences (500bp upstream and 4 7 3 downstream) surrounding each SNP. The majority of those markers (n=269) were 4 7 4 located in genes encoding hypothetical proteins (Fig 4) with uncharacterized ORFs the 4 7 5
structural genes of which can be predicted, but where their analogous translation 4 7 6 products remain unidentified. It has been reported that M. oryzae has more than 12,000 4 7 7
protein-encoding genes and 65% of them are not yet annotated (Li et al., 2018) . Thus,
7 8
it is not surprising that a majority of the identified markers returned hypothetical protein 4 7 9
hits. The second highest number of markers (n=161) were located in genes with 4 8 0 predicted products and it can be noted that there are several genes that were 4 8 1
repeatedly identified across 5 of 6 GWA studies (n=16) ( Wang et al., 2018) . DON plays a key role in infection of host plants (Wang et al., 2018) .
appressorium function and pathogenicity in M. oryzae (Zhong et al., 2016) . Interestingly,
conventional experimental analysis. In this way, it may be possible to identify key
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